Little is known about the diversity and public health significance of Cryptosporidium species in river waters in Iran. In the present study, we determined the genotype and subtype distribution of muris, C. andersoni, and C. canis) in the water samples of the study area and, to our knowledge, the first report of C. muris in Iran. The results of GP60 gene analysis showed that all C. parvum and C.
INTRODUCTION
Cryptosporidium species are a major public health concern in both developing and industrialized countries and a major cause for morbidity and mortality in immunocompromised persons (Alves et gene, which has high sensitivity and specificity and has been proven to be effective in studying the transmission of human cryptosporidiosis. Several subtype groups have been identified in these species: at least seven subtype groups in C. hominis (Ia-Ig), two zoonotic (IIa, IId), and ten non-zoonotic subtype groups (IIb, IIc, IIe-IIl) 
METHODS

Geography and sample collection
Guilan province lies along the Caspian Sea and has a moderate, mild, and Mediterranean-like climate. Large parts of the province are mountainous, green, and forested (Table 1( All the rivers investigated in the present study have different uses, including agriculture, industry, residential, and recreational activities. These rivers are popular weekend summer resorts. All the rivers mentioned above are polluted by human and animal discharges. Forty-nine 
Immunomagnetic separation
The IMS procedure was performed according to the manufacturer's instructions (Dynabeads G/C combo IMS kit;
Dynal A.S., Oslo, Norway), with a few exceptions. Briefly, 10 mL of concentrate from a test sample was transferred into a screw-cap Leighton tube, and 1 mL of 10 × SL buffer A, 1 mL of 10 × SL buffer B, and 100 μL of the anti-Cryptosporidium bead conjugate were added. Oocysts were isolated by applying the magnetic particle concentrator A. The oocyst/cyst-bead complexes were washed in 1 mL of 1 × SL buffer A, then transferred into an Eppendorf tube, and separated using a magnetic particle concentrator M and were used in DNA extraction. 
RESULTS
PCR-sequencing was performed to detect and identify Cryptosporidium oocysts at species and subtype levels. The distribution of genotypes, subtype families, and subtypes of Cryptosporidium species in river water samples is shown in andersoni)].
The result of GP60 sequence analysis showed that the C. parvum and C. hominis detected belonged to the IId and Id subtype families, respectively. Three subtypes were detected within the subtype family IId, including IIdA15G1
(8/11), IIdA20G1a (2/11), and IIdA18G1 (1/11). In contrast, only one subtype (IdA20) was detected within the subtype family Id.
DISCUSSION
In this study, Cryptosporidium spp. were identified by PCR in 24 (49%) water samples. C. parvum was the most frequently species found (11/24; 45.8%), followed by C. hominis and showed that C. parvum was the most prevalent genotype, followed by C. hominis and C. canis, respectively. In a comprehensive study by Keshavarz et al. () , Iranian cattle were mainly infected with C. parvum (72.6%), C. andersoni 
CONCLUSIONS
There is no report of waterborne cryptosporidiosis outbreaks in Iran. However, the identification of C. parvum and C. hominis subtypes that can infect humans suggests that there is potential for waterborne transmission of cryptosporidiosis in Iran. Therefore, measures should be developed to reduce the transport of (oo)cysts to water supplies and their transmission to humans, especially in the rivers of Tehran province that provide tap water for Tehran city.
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